ryngeal tumors (e.g. cyst, papilloma, lipoma, polyposis, or carcinoma). We report a case of a patient presenting with a unilateral chronic serous otitis media that was resistant to conventional therapy. MRI with gadolinium finally revealed that the middle ear fluid was caused by leakage of cerebrospinal fluid (CSF) due to bone destruction by a temporal meningioma.
Introduction
Chronic serous otitis media is a common problem in the daily practice of the otorhinolaryngologist. The cause is often related to dysfunction of the eustachian tube due to viral or bacterial rhinitis and occasionally to nasopha-that was not detected previously ( fig. 1 ). On a subsequent CT scan of the region, a bone defect was detected in the posterosuperior mastoid bone, which was the suspected route of CSF leakage ( fig. 2 ) .
In order to close the CSF leakage, we decided to remove the tumor as much as possible. A subtotal petrosectomy was performed, revealing porous deformation of the mastoid plane ( fig. 3 a) . Hyperplastic mucosa was removed from the middle ear and the bony boundaries of the petrous bone, together with the tympanic tegmen. The cochlea and labyrinth were left intact. The outer part of the temporal bone was removed for histopathology. Subsequently, dura was sealed with TachoSil and fibrin glue and the cavity was filled with abdominal adipose tissue ( fig. 3 b) . Facial nerve and cochlear functions were preserved. Histopathological analysis of the temporal bone revealed localization of meningioma with bone deformation due to infiltration ( fig. 4 ) . One week after surgery, the patient complained of headaches which were caused by postoperative CSF leakage. These complaints resolved after external lumbar CSF drainage over 2 weeks. Postoperatively, the patient received stereotactic radiotherapy on the remaining left temporal meningioma with 54 Gy in 30 fractions.
Discussion
Chronic serous otitis media is frequently encountered in the daily routine of an otorhinolaryngologist. However, it is rarely the initial presentation of a temporal meningioma. Meningiomas arise from the dural coverings of the brain. They are slow-growing benign tumors which account for 13-26% of all primary intracranial tumors 289 [1] . In most cases, otologic and neurotologic symptoms of temporal meningioma are dizziness, vertigo, sensorineural hearing loss, tinnitus, or facial palsy caused by the compression of the VII or VIII cranial nerves. In very few cases, extension of meningiomas into the mastoid or middle ear cleft has been described. In these patients, unilateral chronic otitis media had also been the initial presentation [2] [3] [4] . Ayache et al. [5] described a series of patients in whom the delay between the onset of symptoms suggesting serous otitis media and diagnosis of temporal meningioma ranged between 1 and 10 years. Before the diagnosis of meningioma was made, most of their patients underwent various medical treatments or surgical procedures for unilateral serous otitis media. In particular, a common sign was severe episodes of discharge after ventilation tube insertion.
Leakage of CSF into the middle ear or extension of meningiomas in the temporal bone can occur via defects of the tegmen tympani, posterior fossa plate, internal auditory canal, or jugular foramen [6] . In the current case, a CT scan revealed the leakage pathway through a posterosuperior defect of the mastoid bone near the sigmoid sinus as a result of destruction by the temporal meningioma ( fig. 2 ) . In our patient, the initial diagnosis was made by MRI with gadolinium as a contrast agent, which is the imaging modality of choice to confidently deter- mine the diagnosis and extent of a temporal bone meningioma [1] . This provides a potential dilemma because first-line imaging of chronic serous otitis media is performed by CT without contrast injection [7] , by which detection of intracranial meningioma is much more difficult. Nevertheless, in accordance with others [5] , we feel that complementary imaging is indicated in patients with chronic unilateral serous otitis media not responding to conservative therapy or ventilation tube insertion, and in whom no signs of a nasopharyngeal tumor are found by fiberscopy.
Conclusion
Leakage of CSF into the middle ear can be the initial presentation of temporal meningioma. These patients can present with therapy-resistant unilateral chronic serous otitis media. Considering the impact on the patient of the diagnosis, combined with a delay of 1-10 years between onset of ear complaints and disclosure of temporal meningioma described in the literature [5] , complementary imaging is indicated in patients with chronic serous otitis media without nasopharyngeal obstruction.
